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ABSTRACT: 

PURPOSE: To provide a gallium-arsenic field effect transistor having enhanced 
high-frequency characteristics by reducing the gate length. 

CONSTITUTION: The method for manufacture semiconductor device comprises 
the 

four steps as follows, i.e., the first step of forming a convex temporary gate 
2g of an oxide film 2 by etching away the oxide film 2 until the specific half 
depth H by isotropical dry-etching step using the first resist 3 as a mask 
after forming the first resist in specific shape on the coat.formed oxjde-filfn 
2 on a semiconductor substrate 1; the second step 67 exposing the temporary 
gate 2g surface by flattening the whole surface using etching back step after 
coating the whole^surface of theoxidejilm 2 including the temporar^gale 2g 
with the second resfst-4rthe7rTircTsfep"6"f making a window by etching away the 
temporary gate 2g using the second resist 4 as a mask as well as the fourth 
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step of forming a gate G in a gate length Lg in the window part 6 later by 
evaporating a gate metal 5 on the whole surface. 

COPYRIGHT: (C)1994,JPO&Japio 



01/30/2003, EAST version: 1.03.0002 



(19)B*W«W ( j P) (12) & ffl ift |ft & ^ ( A ) (UMHttUaim* 

#^¥6-5629 



(43)&§BB ¥fi£ 6^(1994)1^148 



(SDIntCL 5 




F T 




H 0 1 L 21/338 








29/812 










7376-4M 


H 0 1 L 


29/ 80 F 






; 


*ff# H*IcDjS[3(4: 3 1) 




#$¥4-159093 




000156950 












¥$4^(1992) 6 j! 18 B 




w&mxmmiai. 2T@ 9# i 








sea g- 








2SS!»±»0BiJ8l2T19#l^ MSB 



















(54) [fgBj ro ^^] ¥«tt&B(Z>S&$& 



(57) imm 

# y •> a ■ atss^m f y y : jx 9 $ &&&& . 

fcJJfSBEMtoSS 1 I^x h 3 Ufcft, 

R 2 *0fje^3frt»SS H £ T'X -y f - y ^ LTiHfcJI 2 K 

J: s m&y- h2 S mmhint . b 2 g 

**trlWlJ!2^i8K»2U^h4*i»Lfca. x 

- h g insit 2r#t*. 




01/30/2003, EAST version: 1.03.0002 



(2) 



1 



^F6-56 29 



i mm i ] • Lfzmmi. 

nmmmnts i u vx b s m, Uzm . ±e» i v ^ 

XbZ^xit LT**tt K 54 x vf-y^fc J: 0 S?ft 

nfcHfjeoa+ss * T-x . y t-yyixmmz * &a 

t )±mzmitLx±.m?- hm$mMsitiJM 
ymzixmrnvuz®, y-bwtvz-mizmt 10 

a. 

[0001] 20 

ism±mmw] *mit¥mibmw<Dwmijmiz 
h 5 y vx b ^«iat*i6twt-6 1 s . 

[0002] 

*ffl»«ftt«j4 v at*«^m h ^ y vx 9 

(J21T. GaAsFETtit, ) *Sfit*4 yf-y;/ 
Sl^k LTfflUS. ±ISGaAsFET(i, 02£j]rf 
i^fc, #y?A-8HifflK(i) _h(cy-* (S) k 

titftc. (G) ±ir&£#x.m\, 

tzhnX'hh. ±3&-b (G) ny- Musi's"* 
xb*-?x? tlxz.-vi->7Lxmzti. y-h& 

(Lg) (Oilf^ffltt (Ga) £y-* (S) k HMy 

(d> commit -ymzmi-zt&iz. 

y-b^ (Lg) C*W44E«LT**&Sfcifctf>T 
£LT. iJE^-h* (Lg) jWSWB. y^X 
fift^fiM LTKffliftfctttfiftLtt h Z k tf%\t>tix n 

40 

[0003] 

•fhUmt. GaAsFET(CiiVvty-N5(Lg) 

^hv : yxY^mim<mm-hzttmmx\ y-b 

* (Lg) £JB<LT^£to±3-frStf>fcl8Jto<&i 
[0004] 

fc«« ■ #j£ Lfc BHMLtfc JJrJSWjtoS 1 u ^ h $ 50 



JEWcLM*. ±SX1 \sisXV%~?X'?k L-T^^ttK 
^-fx^f-y/tio iHUH £ff £«>tt(f>3 $ 4 T-x „ 

«Lfc». x-y^\'.y^tj: 9£®£¥fiftlT_tfaiS 

y-M5ffl^ntu$-fr^xik. ±iem2i^xxh^v 

x?k LTfiy-hfcxvf-y^n^LTSHKtU: 
ft. y-h^^^BiKIMILTJJEafllftWtjJfa 

[0005] 

[ffffl] ±amjmmzxm. ^mmm±.cr,mit 

MS BrSoai+aiS i - WRrtt H 5 -f x -y f - y ^4 ^ 

tizz-oxi-isxbx*) i>ffl&>iRy- b im&iti 

<K?-bt:Xyi-y?izX®£lxmvmB&i 

l, ^mm^mzy- b*?)i>zmxix y- h&p 

i/ ; Jxb£ Oi tSK^) y- h ; k * { T-^ * . 

[0006] 

£01 (a) (b) (c) (d) (e) (f ) (g) £ 
SHHLTttTtKWti. HfctHvf ( i ) (M'J^A 

• flHses^i3^«¥*fmfi. ( 2 ) mm. 

(3) imi^JXb. (4) im2U'JXb. (5) 

tey-b*?ji>xh&. 

[0007] *mii. £?m 1(a) (c^tJ; o fc, 
• UtSfflS ( 1 ) ±KS i 0 2 <7)K{bJi ( 2 ) 

lPxxh o) mmcowiMitiy-b^ (Lg) i 

0fc**<»j«t4. Hi (b) t^ti^t. 

mi^xAh (3) z-?x?tixmm (2) ^H 2 

k C F 4 njfzryXvtzX K^^fXyf-y^* 

ti-j-cBfjg^+juss (h) ^T-^s-ri.. -eat* 

fc. ±IB^tth'7-<x.y^y^tJ:oTK« (2) 
*^«i^tx-yf-y^fL. « l l^^'x h ( 3 ) J: 0 
fcfc«Wfl«fiy-h (2g) *«»jSSfi6. *z?. 
01(c) ^S-f J; ^ (c, (gy- h ( 2 g ) Sr-^tfK-ffc 
R ( 2 ) 0£HHciMfcJ« ( 2 ) 0>m£ 0 4>ff <® 2 W 
^K4) 2:*«L?ta, 01 (d) fcj^tJ:5(c. 
»2Ui/^b (4) ilvfA^^ti^tflHtti 

tftt, f&y-b (2 S ) mmmmz-zz. act. 

01 (e) K^-fiat, ^2l^'Xf- (4) 
tLT«y-h (2g) ^17 hX-yf-y^/ti-oT 
^T»*LT«fflWt» (6) g?-fb 

ffi ( 2 ) ifim2 wx b ( 4 ) ^Titmfc^wkv^a 

fLT, 01 (f) tc^f iat. 9$ 
2 b (4) *-?X9 k LT«BBf'fl» ( 6 ) rtcy 
-M^;K5) »IM^f£t£. ^-tfoa, 01 (g) 
(c*1"J:3fc. , ;7h3}-7j!!ia{c < i:oT^2U->''xh 



01/30/2003, EAST Version: 1.03.0002 



(3) 



l 8§H i 6-5629 



(4 ) **0)±iny-h**A, ( 5 ) tmzmi. JS 

KfcR (2) ***»WfcJ:r>TI(!i***fc. i5fM 
Ot&5£ffi(0. 1--0. 5 um) coy-hM: (Lg) i 

ftixy-h (g) wBKSfii. aoT. muvx 

M3) fcttttW, ***>lcl/Ovcfc. /-KG) 
£-Hh M<tB*6fcto. *i Ui/'^h ( 3 ) tfFfifcR 

KIMK(=«Aaj*£. ( 2 ) liSLTS 

[0008] 



10 



Jao, «»«t:«r->TfHIHt36«|fl|±L. JStc, y-h* 
fc-Hh M<^T, GaAsFET«>XAtttttt^|fl 

[!2]GaAsFE TOBSPFffljH'Cfc* . 



1 
2 
3 
4 
5 
6 
G 

Lg 



mm 
mi vvxv 



[Hi] 



fW7, - 2 

(b) 3 T J JSS* ^53 



2 HTl # 2g ^ 



(0 2? 



4 1**21 




(9) rlfl*^*- 



»■,*•» ^ i ■ - r* • • * * 

• O « » * » •■■\A * * • 9 O * 



■ ■ • ■ .ir ,< . \ • • • * 



V7/ 
^•1 



?Y7///7Ar 



[H2] 




01/30/2003, EAST Version: 1.03.0002 



